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[57] ABSTRACT

This invention provides a wide mouth container and
intermediate article formed by stretch blow-molding an
injection-molded preform of polyethylene terephthalate
suitable for packaging tennis balls or other contents
under pressure. The container includes an improved
base construction which will withstand internal pres-
sure with controlled minimal distortion and an im-
proved flange construction surrounding the wide
mouth which provides desired strength and thickness
for receiving a metal end closure by double seaming
operations and which is formed by a unique accommo-
dation portion in the intermediate article which has a
stepped wall construction.

16 Claims, 3 Drawing Sheets
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STRETCH BLOW-MOLDED POLYETHYLENE
TEREPHTHALATE WIDE MOUTH CONTAINER
AND INTERMEDIATE ARTICLE

FIELD OF THE INVENTION

This invention relates to a wide mouth container and
intermediate article formed by stretch blow-molding an
injection-molded preform of polyethylene terephthalate
(PET) suitable for packaging tennis balls or other con-

tents under pressure and being characterized by an

improved base construction which will withstand inter-
nal pressure with controlled minimal distortion and by
an improved flange construction surrounding the wide
mouth providing desired strength and thickness for

10

5

receiving a metal end closure by double seaming opera- -

tions and formed by a unique accommodation portion in
the intermediate article.

BACKGROUND OF THE INVENTION

It has heretofore been established that many material
characteristics of polyethylene terephthalate (PET) are
improved by high biaxial molecular orientation of the
plastic during blow-molding, particularly when manu-
facturing containers for packaging contents under pres-
sure, such as disclosed in U.S. Pat. No. 3,733,309. In
practice, the injection-molded preform design 1s such
that molecular orientation may take place in both axes
of the container by holding the preform in a moid cavity
having the volumetric configuration of the desired arti-
cle, stretching the preform longitudinally within the
mold and expanding the preform transversely with high
pressure air into the final shape of the article and mold
cavity. |

Prior container designs of biaxial molecular oriented
PET, particularly for carbonated beverages, utilize a
free-standing highly oriented base design which pur-
portedly lends strength and rigidity necessary to with-
stand elevated pressures. The methodology for forma-
tion of freestanding pressure-resisting bases for these
types of PET biaxial molecular oriented containers is
described in U.S. Pat. No. 3,598,270 for a *“‘petaloid”
type base and in U.S. Pat. No. 4,465,199 for a “cham-
pagne” type base. However, both of these types of bases
in a stretch blow-molded PET container are difficult to
form, since they require high blowing pressures and/or
secondary mold motions in order to stretch and blow
the PET material into tight and highly defined annular
spaces.

It has also been determined, in wide-mouth siretch
blow-molded PET containers, that it is desirable to
have a high biaxial molecular oriented flange of desired
strength and thickness extending radially outwardly
from around the wide open mouth for receiving a metal
end closure by conventional double seaming operations
to close the stretch blowmolded PET container with
‘pressurized contents, such as tennis balls, therein. Such
~a stretch blow-molded widemouth PET flanged con-
tainer 1S disclosed in U.S. Pat. Nos. 4,496,064 and
4,567,843 which is described as requiring complete biax-
ial molecular orientation for adequate performance.
The method described in these patent discloses the
formation of an intermediate article utilizing an oblique
truncated cone type of accommodation area, including
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tion portion. The accommodation portion is then re-
moved by cutting through the flange to provide a con-
tainer having a flange around the open mouth with
biaxial molecular orientation. However, the design of
the accommodation portion in the form of the oblique
truncated cone makes it difficult to consistently control
the degree of biaxial molecular orientation and the -
thickness of the flange material which often results in
undesirable strength and thickness in the flange for
receiving a metal end closure by double seaming opera-
tions. |

OBJECTS AND SUMMARY OF THE
- INVENTION

Accordingly, it is the object of this invention to over-
come the above problems with prior stretch blow-
molded PET wide-mouth containers and to provide a
wide mouth container and intermediate article formed
by stretch blowmolding an injection-molded preform of
a polyethylene terephthalate (PET) suitable for packag-
ing tennis balls or other contents under pressure and
which has an tmproved base construction which will
withstand internal pressure with controlled minimal
distortion and an improved flange portion surrounding
the wide mouth of desired strength and thickness for
receiving a metal end closure by double seaming opera-
tions which is formed by a unique accommodation por-
tion in the intermediate article.

By this invention, it has been found that the above
object may be accomplished by providing an intermedi-
ate article and a wide-mouth container article fabricated
therefrom, wherein the intermediate article is formed
by stretch blow-molding an injection-moided preform
of PET, and which are constructed generally, as fol-
lows.

The container article and the intermediate article
include a tubular body portion of high biaxial molecular
orientation and a base portion of low biaxial molecular
orientation integrally extending from a lower end of the
tubular body portion and having means incorporated
therein for providing free-standing ability to the fabri-
cated container and for controlling distortion by inter-
nal pressure.

The base portion preferably comprises a “champag-
ne’type base including an outer peripheral wall inte-
grally extending at one end from the lower end of the
tubular body portion and defining a spherical segment
of a predetermined radius, a standing ring integrally
extending at one end from the other end of the outer
peripheral wall and defining an annular toroidal seg-
ment of a predetermined radius, an inner standing wall
integrally extending at one end from the other end of
the standing ring and defining a frustum of a right circu-
lar cone, and a central dome of essentially non-biaxial -
molecular orientation and integrally extending from the
other end of the inner standing wall and defining a
spherical segment of a predetermined radius.

With this construction of the base portion, the junc-
ture of the central dome and the inner standing wall and
the juncture of the outer peripheral wall with the stand-
ing ring comprise first and second hinge means located
at the points of accummulation of stresses on the base

~ portion as a result of internal pressure applied down-

the flange portion surrounding the wide open mouth of 65

the tubular body, which imparts a gradual increase in
biaxial molecular orientation from a neck area at the top
- to the flange portion at the bottom of the accommoda-

wardly on the central dome for allowing controlled

‘minimal distortion of the base portion by outward and

downward movement of the first hinge means and out-
ward movement of the second hinge means without
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significantly changing the volume of the container or
the free-standing ability of the base portion.

The improved flange of high biaxial molecular orien-
tation integrally extending around and radially out-
wardly from the upper open end of the tubular body

portion of the wide mouth container article and having
the desired strength and thickness for receiving a clo-
sure, preferably a metal end closure by double seaming
operations, 1s provided by stretch blow-molding a
unique accommodation portion in the intermediate arti-
cle which extends from the upper end of the tubular
body portion and includes the following. A flange of
high biaxial molecular orientation extends around and
radially outwardly from the upper open end of the
tubular body portion and i1s adapted to be annularly cut
to remove the remainder of the accommodation portion
during fabrication of the wide-mouth container from
the intermediate article. A stepped wall portion of de-
creasing biaxial molecular orientation extends around
and upwardly and inwardly from the flange and in-
cludes at least two successive upwardly and inwardly
extending step means or areas for collecting a quantity
of PET during blow-molding and for increasing biaxial
molecular orientation and controlling the thickness of
the flange.

BRIEF DESCRIPTION OF THE DRAWINGS

While some of the objects and advantages, along with
a summary, of this invention have been set forth above,
other objects and advantages, along with a detailed
description of a preferred embodiment, of this invention
will be described below in conjunction with the follow-
ing drawings, in which: -

FIQG. 1 1s perspective view of a container constructed
In accordance with this invention and containing tennis
balls under pressure and having a metal end closure
double seamed thereto and protective top shown ex-
ploded therefrom; ”

FIG. 2 1s a perspective view of the intermediate arti-
cle as it comes from the stretch blow-molding equip-
ment and from which the container of FIG. 1 is fabri-
cated;

F1G. 3 is a sectional view in elevation of the injec-
tion-molded preform used to stretch blow-mold the
intermediate article of FIG. 2;

FIG. 4 1s a schematic sectional view in elevation of a
typical mold of a stretch blow-molding apparatus show-
ing the preform of FIG. 3 secured therein immediately
prior to stretch blow-molding the intermediate article
of FIG. 2:

FIG. § is an elevational view of the intermediate
article of FIG. 2 with half of the article broken away
and shown in section;

F1G. 6 1s a partial perspective view of the top portion
of the container article of FIG. 1, without the metal end
closure, after the accommodation portion of the inter-
mediate article of FIGS. 2 and 3 has been cut and re-
moved;:

FIG. 7 1s a sectional view in elevation of the base
portion of the container article and intermediate article
of FIGS. 1, 2 and 5;

FIG. 8 1s an enlarged sectional view of a portion of
the base portion illustrated in FIG. 7 and showing fur-
ther details of radiuses, dimensions and angles of seg-
ments thereof?;

FIG. 9 1s a section view of a portion of the base por-
tion of FIG. 7 illustrating particularly thicknesses in the
various segments of the base portion;
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FIG. 10 1s a partial sectional view of one side of the
base portion showing schematically the hinge means in

the base portion for controlled minimal distortion of the

base portion under internal pressures; and
FIG. 11 1s a view, like FIG. 10, showing a partial

section of the base portion after controlled minimal
distortion has occurred.

DETAILED DESCRIPTION OF

PREFERRED EMBODIMENT OF THE INVEN-
TION

Referring now to the drawings, a container 10 (FIG.
1) is fabricated from an intermediate article 12 (FIG. 2)
which is formed by stretch blow-molding an injection-
moided preform 13 (FIG. 3) of polyethylene terephthal-
ate (PET). The container 10, as illustrated in the draw-
ings and described in connection with this preferred
embodiment, is a wide-mouth container suitable for
packaging tennis balls under pressure (FIG. 1) by clos-
ing the wide mouth open end of the container 10 using
a metal end closure 14 which is covered by a protective
cap 15. The container 10 and intermediate article 12 of
this invention are characterized by an improved base 16
construction which will withstand internal pressure
with controlled minimal distortion and by an improved
flange 17 construction (FIG. 6) surrounding the wide
mouth and providing desired strength and thickness for
receiving the metal end closure 14 by conventional
double seaming operations and formed by a unique
accommodation portion 18 (FIGS. 2 and 5) in the inter-
mediate article 12, as described more fully below.

However, 1t 1s to be understood that while the pre-
ferred embodiment of the container 10 described herein
1s in the form of a wide mouth container for packaging
tennis balls (FIG. 1), the unique and characterizing
features of the container of this invention may be uti-
lized in other wide-mouth containers for packaging
other contents under pressure. Also, the improved
flange construction 17 may be utilized with wide-mouth
containers which utilize other types of base construc-
tions and the improved base construction 16 may be
utilized in containers, other than wide-mouth contain-
ers, which package contents under pressure.

As mentioned above, the intermediate articie 12, from
which the wide-mouth container 10 is fabricated, is
formed by stretch blow-molding an injection-molded
preform 13 of PET. As is well known by those with
ordinary skill in the art and as more fully described in
the above mentioned U.S. Pat. No. 3,733,309, the injec-
tion-molded preform 13 is placed in the mold M (FIG.
4) of a stretch blow-molding apparatus and is then me-
chanically stretched in the longitudinal direction and
expanded in the transverse direction by high pressure
air into the final shape of the intermediate article 12 and
the shape of the cavity of the mold M which has the
volumetric configuration of the desired article. As a
result, biaxial molecular orientation of the PET material
and resulting intermediate product 12 is obtained. How-
ever, as will be described below, this biaxial molecular
orientation varies, particularly in the top accommoda-
tion portion 18 and the bottom base portion 16 of the
intermediate product 12. This stretch blow-molding
operation is well understood by those with ordinary
skill in the art and further explanation and discussion is
not believed to be necessary for an understanding of the
present invention. '

The resulting stretch blow-molded PET intermediate
product 12 (FIGS. 2 and §) include a tubular body
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portion 20 of high biaxial molecular orientation by both
longitudinal and transverse stretching of the PET mate-
rial during stretch blow-molding. The intermediate
article 12 further includes an accommodation portion 18
intergrally extending from an upper end of the tubular
body portion 20 and defining the flange 17, which has a
high biaxial molecular orientation, extending around
and radially outwardly from the upper open end of the
tubular body portion 20 and which is adapted to be
annularly cut at an intermediate location to remove the
remainder of the accommodation portion 18 while leav-
ing a portion of the flange 17 intergrally connected to
the body portion 20 of the container 10 (FIG. 6) for
receiving the closure 14.

The accommodation portion 18 further includes a
stepped wall portion, indicated by the reference charac-
tersa, b, ¢, d, e, (FIG. 9) of decreasing biaxial molecular
orientation extending around and upwardly and in-
wardly from the flange 17 and including at least two
successive upwardly and inwardly extending stepped
areas a, b, ¢ and ¢, d, e. This stepped wall portion a, b,
c, d, e terminates in a neck portion 22 which has no
biaxial molecular orientation since it 1s utthized (F1G. 4)
to secure the preform 13 within the mold M of the
stretch blow-molding apparatus. This unique stepped
wall accommodation portion 18 is designed to allow for
controlled biaxial molecular orientation of the PET

6

from the lower end of the tubular body portion 20 and

~ defining a spherical segment of two bases having a pre-
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material in the flange 17 and to control thickness of the

flange 17. The stepped wall a, b, ¢, d, e acts to collect an
amount of PET during stretch blow-molding and cap-
tures an increasing amount of PET material in each of
the steps a, b, ¢ and c, d, e during the stretch blow-mold-
ing operation. Thus, the step c, d, e contains more PET
material and has less biaxial molecular orientation than
does the step a, b, c. This unique stepped wall also pro-
vides distinct points of demarkation between such levels
of biaxial molecular orientation resulting in a high de-
gree of biaxial molecular orientation in the flange 17 and
a controlled uniform thickness in the flange 17, both of
which characteristics improve the ability to attach a
metal end closure by double seaming operations to the
flange 17. |

In contrast, prior wide-mouth container articles fabri-
cated from an intermediate article formed by stretch
blow-molding an injection-molded preform of PET
utilized an accommodation portion in the form of an
oblique truncated cone, as shown in the above men-
tioned U.S. Pat. Nos. 4,496,064and 4,576,843. This type
of conical wall would be in the cross-sectional shape
defined by a line extending from reference character b
to ¢ to e (a portion of which is indicated by a dotted line
in FIG. §) and would result in a gradual increase in
biaxial molecular orientation of the accommodation
portion from the neck at the top to the flange at the
bottom. This variance in degree of biaxial molecular
orientation through the flange and, thus, thickness in
the flange does not always produce a flange of desired

strength and thickness for receiving a metal end closure

by double seaming operations.
The container 10 and intermediate article 12 both
include an improved base portion 16 of low biaxial

molecular orientation which integrally extends from a

lower end of the tubular body portion 20 and includes
means, to be described below, for providing free-stand-
ing ability to the container 10 and for controlling distor-
tion by internal pressure. This base portion 16 is prefera-
“bly of the “champagne” type and comprises (FIG. 7) an
outer peripheral wall 25 integrally extending at one end
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determined radius R1. The base further includes a
standing ring 26 integrally extending at one end from
the other end of the outer peripheral wall 25 and defin-

ing an annular toroidal segment of a predetermined

radius R2 (FIG. 8). This standing ring 26 provides the
free-standing ability to the container 10. The base por-
tion 16 further includes an inner standing wall 27 inte-
grally extending at one end from the other end of the
standing ring 26 and defining a frustum of a right circu-
lar cone. Lastly, the base portion 16 includes a central
dome 28 of nonbiaxial molecular orientation and inte-
grally extending from the other end of the inner stand-
ing wall 27 and defining a spherical segment of one base
having a predetermined radius R3 to close the bottom
of the base portion 16.

The dynamics of the above described design of this
base portion 16 are such that the juncture of the central
dome 28 and the inner standing wall 27 and the juncture

“of the outer peripheral wall 25 and the standing ring 26

form first and second pivot or hinge means, indicated
schematially at P1 and P2 (FIGS. 10 and 11), located at
the points of accumulation of stresses on the base por-
tion 16 as a result of internal pressure applied down-
wardly on the central dome 28 for allowing controlled
distortion of the base portion by outward and down-

‘'ward movement of the first hinge means P1 and out-

ward movement of the second hinge means P2, as

shown schematically by the arrows in FIG. 10, from the
position indicated in FIG. 10 to that indicated in FIG.

- 11 without significantly changing the volume of the

container 10 or the free standing ability of the base
portion 16. Thus, the hinge means P1, P2 react to bend-
ing moments of the base and the arm connecting hinge
means P1, P2 increases in angle to the vertical as a result
of the controlled distortion of the base portion 16 and
urges the formation of a compound radius in the outer
peripheral wall means 25 with the resultant deformation
of the base portion 16, as shown in FIG. 11. The free
standing ability of the base portion 16, as provided by
the standing ring 26, does not change, as may be clearly
seen from a comparison of FIGS. 10 and 11. |

The following dimensional relationships have been
determined to be preferable to the above functioning of
the base portion 16 to provide controlled minimal dis-
tortion. The diameter D2, which is the maximum diam-
eter of the base 16, is preferably greater than the diame-
ter D3 of the tubular body portion 20. The radius R1 of
the outer peripheral wall 25 should preferably be identi-
cal to the radius R3 of the central dome 28. The radius
R2 of the standing ring 26 is preferably between 4 to 6
percent of the radius R1 of the outer peripheral wall 25
and the radius R3 of the central dome 28.

The sum of the surface areas of the outer peripheral
wall 2§, the standing ring 26, the inner standing wall 27
and the central dome 28 is preferably equal to the sur-
face area of a perfect hemisphere having a radius equal
to the radius R1 of the outer peripheral wall 25 or the
radius R3 of the central dome 28. The ratio of the maxi-
mum diameter D2 of the base portion 16 to the inside
diameter D1 of the standing ring 26 is preferably be-
tween 1.5 to 1.7. The height H1 of the inner standing
wall 27 can be adjusted to meet the preferable surface
area requirements set forth above and is preferably
equal to the height H2 of the central dome 28. The inner
standing wall 27 is at an angle ¢ preferably of from 7 to
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10 degrees to the vertical or to a longitudinal axis
through the article 10.
As mentioned above, the central dome 28 essentially

has no biaxial molecular orientation and, therefore, is of
a thickness greater than the thickness of the remaining
segments 25, 26, 27. As may be seen in FIG. 9, the

thicknesses of the outer peripheral wall 25, the standing
ring 26, the inner standing wall 27 and the central dome
28 progressively increase. On a weight basis, the central
dome 28, inner standing wall 27 and standing ring 26
comprise between 15 and 20 percent of the total weight
of the container 10.

Thus, this invention has provided a wide mouth con-
tainer 10 and an intermediate article 12 formed by
stretch blow-molding an injection-molded preform 13
of PET which is suitable for packaging tennis balls or
other contents under pressure and which is character-
1zed by an improved base construction 16 which will
withstand internal pressure with controlled minimal
distortion and by an improved flange construction 17
surrounding the wide mouth which provides desired
strength and thickness for receiving a metal end closure
14 by double seaming operations and which is formed
by a unique accommodation portion 18 in the intermedi-
ate article 12 which has a stepped wall construction.

In the drawings and specification there have been set
forth a preferred embodiment of this invention, and
although specific terms are employed, they are used in
a generic and descriptive sense only and not for pur-
poses of limitation, the scope of the invention is defined
in the following claims.

What is claimed is:

1. A wide-mouth container article fabricated from an
intermediate article formed by stretch blow-molding an
injection-molded preform of polyethylene terephthalate
and being suitable for packaging tennis balls or other
contents under pressure and being characterized by a
construction which will withstand internal pressures
with controlled minimal distortion: said container arti-
cle comprising:

a tubular body portion of high biaxial molecular ori-

entation;

a flange of high biaxial molecular orientation inte-
grally extending around and radially outwardly
from the upper open end of said tubular body por-
tion and being of desired strength and thickness for
receiving a metal end closure by double seaming
operations; and |

a champagne type base portion of low biaxial molecu-
lar orientation and integrally extending from the
lower end of said tubular body portion and con-
structed to provide free-standing ability to the fab-
ricated container and to control distortion by inter-
nal pressure, said champagne type base portion
comprising an outer peripheral wall integrally ex-
tending downwardly from the lower end of said
tubular body portion and defining a spherical seg-
ment of a predetermined radius, a standing ring
integrally extending inwardly from the lower end
of said outer peripheral wall and defining an annu-
lar toroidal segment of a predetermined radius, and
an inner standing wall integrally extending up-
wardly and inwardly from said standing ring and
defining a frustum of a right circular cone, and a
central dome of essentially non-biaxial molecular
orientation and integrally extending upwardly and
imwardly from said inner standing wall and defin-
ing a spherical segment of a predetermined radius,
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8
the juncture of said central dome and said inner
standing wall and the juncture of said outer periph-
eral wall and said standing ring comprise respon-

sive first and second hinge means located at the
points of accumulation of stresses on said base por-
tion as a result of internal pressure applied down-

wardly on said central dome for allowing con-
trolled distortion of said base portion by outward
and downward movement of said first hinge means
and outward movement of said second hinge means
without significantly changing the volume of the
container or the free-standing ability of said base
portion.

2. A container article fabricated from an intermediate
article formed by stretch blow-molding an injection-
molded preform of polyethylene terephthalate and
being suitable for packaging contents under pressure
and being characterized by a base construction which
will withstand internal pressures with controlled mini-
mal distortion; said container article comprising:

a tubular body portion of high biaxial molecular ori-

entation; and

a champagne type base portion of low biaxial molecu-

lar orientation and integrally extending from the
lower end of said tubular body portion and con-
structed to provide free-standing ability to the fab-
ricated container and to control distortion by inter-
nal pressure, said champagne type base portion
comprising an outer peripheral wall integrally ex-
tending downwardly from the lower end of said
tubular body portion and defining a spherical seg-
ment of a predetermined radius, a standing ring
integrally extending inwardly from the lower end
of said outer peripheral wall and defining an annu-
lar toroidal segment of a predetermined radius, and
an 1nner standing wall integrally extending up-
wardly and inwardly from said standing ring and
defining a frustum of a right circular cone, and a
central dome of essentially non-biaxial molecular
orientation and integrally extending upwardly and
inwardly from said inner standing wall and defin-
ing a spherical segment of a predetermined radius,
the juncture of said central dome and said inner
standing wall and the juncture of said outer periph-
eral wall and said standing ring comprise respec-
tive first and second hinge means located at the
point of accumulation of stresses on said base por-
tion as a result of internal pressure applied down-
wardly on said central dome for allowing control-
ler distortion of said base portion by outward and
downward movement of said first hinge means and
outward movement of said second hinge means
without significantly changing the volume of the
container or the free-standing ability of said base
portion.

3. An intermediate article formed by stretch blow-
molding an injection-molded preform of polyethylene
terephthalate for fabrication into a wide-mouth con-
tainer suitable for packaging tennis balls or other con-
tents under pressure and being characterized by a con-
struction which will withstand internal pressures with
minimal distortion at the base and by a flange construc-
tion surrounding the mouth of desired strength and
thickness for receiving a closure; said intermediate arti-
cle comprising:

a tubular body portion of high biaxial molecular ori-

entation;



4,894,268

9

a base portion of low biaxial molecular orientation

and integrally extending from a lower end of said

tubular body portion and having means for provid-
ing free-standing ability to the fabricated container
and for controlling distortion by internal pressure;
and

an accommodation portion integrally extending from

- an upper end of said tubular body portion and

comprising (1) a flange of high biaxial molecular
orientation extending around and radially out-
wardly from the upper open end of said tubular
body portion and being adapted to be annularly cut
at an intermediate location to remove said accom-
modation portion during fabrication of the wide-
mouth container from said intermediate article, and
(2) a stepped wall portion of decreasing biaxial
molecular orientation extending around and up-
wardly and inwardly from said flange and includ-
ing at least two successive upwardly and inwardly
extending step means for collecting a quantity of
polyethylene terephthalate during blow-molding
and for increasing biaxial molecular orientation and
controlling the thickness of said flange.

4. An intermediate article, as set forth in claim 3, in
which said base portion comprises a champagne type
base including an outer peripheral wall integrally ex-
tending downwardly from the lower end of said tubular
body portion and defining a spherical segment of a
predetermined radius, a standing ring integrally extend-
ing inwardly from the lower end of said outer periph-
eral wall and defining an annular toroidal segment of a
predetermined radius, an inner standing wall integrally
extending upwardly and inwardly from said standing
ring and defining a frustum of a right circular cone, and
a central dome of essentially non-biaxial molecular ori-
entation and integrally extending upwardly and in-
wardly said inner standing wall and defining a spherical
segment of a predetermined radius.

5. An article, as set forth in claim 4, in which the
juncture of said central dome and said inner standing
wall and the juncture of said outer peripheral wall and
said standing ring comprise respective first and second
hinge means located at the points of accumulation of
stresses on said base portion as a result of internal pres-
sure applied downwardly on said central dome for al-
lowing controlled distortion of said base portion by
outward and downward movement of said first hinge
means and outward movement of said second hinge
means without significantly changing the volume of the
container or the free-standing ability of said base por-
tion.

6. An article, as set forth in claim 1, 2 or 4, in which
the maximum diameter of said base portion is greater
than the diameter of said tubular body portion.

7. An article, as set forth in claim 1, 2 or 4, in which
the radius of said outer peripheral wall of said base

portion is substantially identical to the radius of said
central dome of said base portmn

8. An article, as set forth in claim 7, in whmh the
radius of said standing ring of said base portion is be- 60
tween 4 to 6 percent of the radius of said outer periph-
eral wall and said central dome of said base portion.
- 9. An article, as set forth in claim 1, 2 or 4, in which
the diameter of said outer peripheral wall of said base
portion is greater than the diameter of said tubular body
portion, the radius of said outer peripheral wall of said
base portion is substantially identical to the radius of
said central dome of said base portion, and the radius of
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said standing ring of said base portion is between 4 to 6
percent of the radius of said outer peripheral wall and
sald central dome of said base portion.

10. An article, as set forth in claim 1, 2 or 4, in which
the sum of the surface areas of said outer peripheral
wall, said standing ring, said mner standing wall and
said central dome of said base portion is substantially
equal to the surface area of a perfect hemisphere having
a radius equal to the radius of said outer peripheral wall.

11. An article, as set forth 1in claim 1, 2 or 4, in which
the ratio of the maximum diameter of said base portion
to the inside diameter of said standing ring of said base
portion is between 1.5 to 1.7.

12. An article, as set forth in claim 1, 2 or 4 in which
the height of said inner standing wall and the height of
said central dome of said base portion are substantially
equal.

13. An article, as set forth in claim 1, 2 or 4, in which
said inner standing wall of said base portion is at an
angle of from 7 to 10 degrees to a longitudinal axis
through said article. |

14. An article, as set forth in claim 1, 2 or 4, in which
the wall thickness of said base portion progressively
increases from said outer peripheral wall to said stand-
ing ring to said inner standing wall to said central dome.

15. An article, as set forth in claim 4, in which the
juncture of said central dome and said inner standing
wall and the juncture of said outer peripheral wall and
said standing ring comprise respective first and second
hinge means located at the points of accumulation of
stresses on said base portion as a result of internal pres-
sure applied downwardly on said central dome for al-
lowing controlled distortion of said base portion by
outward and downward movement of said first hinge
means and outward movement of said second hinge
means without significantly changing the volume of the
container or the free-standing ability of said base por-
tion, the diameter of said outer peripheral wall of said
base portion being greater than the diameter of said
tubular body portion, the radius of said outer peripheral
wall of said base portion being substantially identical to

the radius of said central dome of said base portion, the

radius of said standing ring of said base portion being
between 4to 6 percent of the radius of said outer periph-
eral wall and said central dome of said base portion, the
sum of the surface area of said outer peripheral wall,
said standing ring, said inner standing wall and said
central dome of said base portion being substantially
equal to the surface area of a perfect hemisphere having
a radius equal to the radius of said outer peripheral wall,
the ratio or the maximum diameter of said base portion
to the inside diameter of said standing ring of said base
portion being between 1.5 to 1.7, the height of said inner
standing wall and the height of said central dome of said
base portion being substantially equal, said inner stand-
ing wall of said base portion being at an angle of from 7
to 10 degrees to a longitudinal axis through said article,
and the wall thickness of said base portion progressively
increasing from said outer peripheral wall to said stand-
60 ing ring to said inner standing wall to said central dome.

16. An intermediate article formed by stretch blow-
molding an injection-molded preform of polyethylene
terephthalate for fabrication into a wide-mouth con-
tainer suitable for packaging tennis balls or other con-
tents under pressure and being characterized by a flange
construction surrounding the mouth of desired strength
and thickness for receiving a closure; said intermediate
article comprising;: -
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a tubular body portion of high biaxial molecular ori-
entation;

a base portion extending from a lower end of said
tubular body portion; and

an accommodation portion integrally extending from
an upper end of said tubular body portion and
comprising (1) a flange of high biaxial molecular
orientation extending around and radially out-
wardly from the upper open end of said tubular
body portion and being adapted to be annularly cut
at an intermediate location to remove said accom-
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modation portion during fabrication of the wide-
mouth container from said intermediate article, and
(2) a stepped wall portion of decreasing biaxial
molecular orientation extending around and up-
wardly and inwardly from said flange and includ-
Ing at least two successive upwardly and inwardly
extending step means for collecting a quantity of
polyethylene terephthalate during blow-molding
and for increasing biaxial molecular orientation and

controlling the thickness of said flange.
* * * x *
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